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PRIOR ART 



LEAP SPECIMEN GEOMETRIES 



1-10 mm 



Conventional 
atom probe 
specimen 
geometry 



Fig. 1A 



Local electrode 



Buried 20-1 00 pm^ 
microtip 




Raised 
microtip 



20-100 pm^ 



Fig. IB 
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Fig. 2 
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Specimen Preparation and Analysis 




Attach to 
LEAP 
support 



Epitope or Functional i^beiing 
Lead compound, Ligand 
Antibody, Aptamer... 
Gold, Ckiot, Fluorescent 
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Collect 3-0 atom probe data 



LEAP Computational Analysis 
Uass spectral fragment analysis 
3-D image reconstruction 
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support 
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Fig. 3 
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PREPARATION OF BIOMOLECULAR SPECIMENS 



Embedding 
media 



Protein. 




Polymerize 
and cast 




Ion beam sputter 
coater and etcher 




11 Attach to 
U holder 



lf\ 500 nm 




1 cm 



Fig. 4 
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Fig. 6 
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Fig. 6 
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Fig. 8 
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Embed 
surface 








layer 



Specimen, substrate or device 
Dicing saw 



Partially-shaped substrate 
FIB or BIB 




Shaped substrate 



Embedding coating on top 
Dicing saw 



Embed 
surface 
layer 



d 



Masking 
Particle 

BIB 
Milling 



Partially-shaped & embedded 
specimen 



Embed 
surface 
layer 




Shaped and embedded specimen 



Fig. 9 
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Figs. 10A, 10B, 10C, 10D, and 10E 
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Pre-sharpened tips 



|j Fix for stability 
ij and conductivity 





Fix for stability i 
and conductivity 1 

... — ^ — ^ 



Embed in aqueous 
or solvent ICP 

T 




Fix for Stability jj 
and conductivity j 




Cut, Shape, 
Sharpen (FIB) 
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Fig. 11 
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LEAP analysis of graphite 




Fig. 12 
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LEAP ANALYSIS OF PYROLYTIC CARBON HEART VALVE 




Fig. 13 
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Figs. 14A, 14B, and 14C 
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Fig. 15 
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17C 



K2J)939a 0622040^2 W-ZB-ZOOA 




Medn 
RMS 



37999 
34w43 
23 3i: 



Specimen #2 with 
fmpfoved alignment 
with local electrode 
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A2J)aad3 062204CJ2 06.23.2004^ 



Figs. 17A, 17B, and 17C 



17/20 



wo 2005/026684 



PCT/US2004/025332 




R2|^99393 0$2204C_2 0&23i«004 
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Figs. ISAand 18B 
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Fig. 19 
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Ion mass/charge 



Protein sequence infonnation 



Compute 
composition 



Ion position 



Rough 3-D structure, 
sample 1, 2, 3, ...,n 



Structural information from: 
Known Bond Angles 
Homology modeling 
Mass Spec 

CrystallograplQr, NMR 
Other sources 
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LEAP raw data Show H, C, N, 0, Compute and show 

(x,yA m/z) C=0, CH3,. . . protein structure 



Fig. 20 
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